However, the Decontamination Factors for plutonium and strontium removal have declined in Macrobatch 3, compared to Macrobatch 2. This may be due to the differences in the Pu concentration or the bulk chemical concentrations in the feed material. SRNL is considering the possible reasons for this decline.
The DSSHT samples show continued presence of titanium, likely from leaching of the monosodium titanate in ARP.
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Introduction
During operation of the ISDP, quantities of salt waste are processed through the Actinide Removal Process (ARP) and MCU in batches of ~3800 gallons. Monosodium titanate (MST) is used in ARP to adsorb actinides and strontium from the salt waste and the waste slurry is then filtered prior to sending the clarified salt solution to MCU. The MCU uses solvent extraction technology to extract cesium from salt waste and concentrate cesium in an acidic aqueous stream (Strip Effluent -SE), leaving a decontaminated caustic salt aqueous stream (Decontaminated Salt Solution -DSS). Sampling occurs in the Decontaminated Salt Solution Hold Tank (DSSHT) and Strip Effluent Hold Tank (SEHT) in the MCU process. The MCU sample plan 1 requires that batches be sampled and analyzed for plutonium and strontium content by Savannah River National Lab (SRNL) to determine MST effectiveness. The cesium measurement is used to monitor cesium removal effectiveness and the inductively coupled plasma emission spectroscopy (ICPES) is used to monitor inorganic carryover.
A previous report provided the results of the first three microbatches of Macrobatch 3 operations.
Since that report, SRNL received subsequent SEHT and DSSHT samples from Macrobatch 3. Per customer direction, not all of these samples were analyzed. SRNL analyzed a limited subset of samples, as well as composites of some samples. Results for these samples are reported in this document and compared to prior trends.
Experimental Procedure
The samples were contained in 10-mL P-nut vials. SEHT samples were delivered in doorstops for shielding purposes, while the DSSHT samples were delivered in thief holders. Samples were removed from the holders and sent to Analytical Development. The DSSHT samples were not diluted or filtered. Some of the SEHT samples were diluted where necessary to reduce personnel exposure.
Results and Discussion
The radiochemical results from the DSSHT and SEHT analyses are listed in Table 1 . Entries in the "Source Material" column that are shaded blue are from a report 3 1 The DSSHT composite was prepared from . This corresponds to a microbatch samples range of 5-40. 2 The SEHT composite was prepared from . This corresponds to a microbatch samples range of 5-39. The 238 Pu, 90 Sr, and 137 Cs sample results for this composite are not available as of this writing.
The microbatch 49 SEHT sample results are noticeably different from previous samples in this Macrobatch. A check with MCU operations indicates there was no facility outage just before microbatch 49, or any unusual event. The pH of this sample was measured to be 5, so it is not a DSSHT sample accidentally labeled as a SEHT sample. A review of F/H Lab results from SEHT samples indicates that the temporally closest sample from the same day gave a 137 Cs result of 2.20E+09 dpm/mL and a pH measurement of 2.25. Therefore, it appears that the SRNL SEHT sample from microbatch 49 is compromised, and most likely consists of a small quantity of SEHT sample highly diluted with some flush water. We consider this sample compromised and recommend it not be taken as a genuine SEHT sample.
While we do not have many data points for this Macrobatch, what we do have shows a similar pattern to the comparable samples from Macrobatch 2 operations. Figure 1 shows all of the Macrobatch 3 DSSHT 238 Pu samples we have analyzed to date, overlaid against the comparable Macrobatch 2 samples. Figure 2 shows the same for 90 Sr. Figure 3 shows the similar 137 Cs data, but also includes the SEHT samples. While the graph of the Pu data can show the overall trend, it is also important to consider the decontamination factors (DF). While rigorous determination of the DF requires considerations of the flow rates as recorded in the facility, we present the data to give a general comparison between Macrobatch 2 and 3. ). 5 The most appropriate predictive equation ( The 90 Sr values also show a slight decline between Macrobatch 2 and Macrobatch 3, but to a lesser extent compared to the plutonium DFs. The average Sr DF over the Macrobatch 2 samples is 137, while the average for the Macrobatch 3 samples is 106. If we examine the predicted DFs using the same study as we used with plutonium, 5 we predict a DF of 137 for Macrobatch 2 and 195 for Macrobatch 3. While this does not match the trend in our data, at least we have no indication that bulk chemical properties are the cause of the slight strontium DF decline. While there is a great deal of variation between the microbatch samples within their own macrobatch, as well as between macrobatches, the averages of all samples within a macrobatch is the same (Macrobatch 2 DF average = 183 vs. 179 for Macrobatch 3).
The ICPES results for the DSSHT samples are listed in Table 5 , and the ICPES results for the SEHT samples are listed in Table 6 . The "source material" column is the analyzed concentration of the analyte in Tank 49H. Note that material from Tank 49H The analytical uncertainty for the ICPES samples is 10%. The analytical uncertainty for the ICPES samples is 10%.
undergoes a ~20 vol % dilution from ARP and MCU.  Therefore, direct comparisons between the source material and the DSSHT sample results should take this into account. We note that a comparison of several of the more concentrated analytes (Al, B, Cr, K, Li, Na, P, and S) gives an average dilution factor of ~30%. This would suggest additional dilution is happening at ARP or MCU, possibly from high scrub acid flow, or rainwater addition from the sumps.
The DSSHT samples give the expected results -a dilution compared to the source material in the analytes. This is most easily see in those elements that should remain unaffected by the ARP and MCU chemistry -Al, B, Cr, S (from sulfate), P (from phosphate), etc. The notable exception to this is the silicon values which are higher than the feed material. The microbatch samples from the previous report 2 also show a trend of high silicon values. These higher silicon values may be due to slow dissolution of the solids observed during prior replacement of the pump in the SSRT. 6 It is unlikely that the higher than expected silicon is from sample handling or preparation.
The titanium results in the DSSHT samples are notable. In each case, we have greater than detectable levels of Ti in the samples, where there is less than detectable amounts in the feed material. This is important, as the only possible source of Ti is from the MST used at ARP. In fact, SRNL has found evidence of Ti-containing solids in the DSSHT coalescer and pre-filters. Testing in progress at SRNL has shown that Ti leaching from MST increases at higher free hydroxide concentration in the waste solution; this is suspected as a leading contributor to the Ti component in the MCU samples. The work on this subject is not complete and will be reported at a later date.
The SEHT samples follow the general trends observed for the previous sample results. 2 For example, the sodium levels in all of the SEHT samples to date show the same approximate concentration. This is a good indication that the bulk chemistry has not changed, and also suggests that the aqueous carryover from the feed material into the solvent, and then back to the SE is not varying too greatly. However, there are some results that merit further review. First, the silicon values in the samples in this report are notably elevated compared to SEHT results from the previous report. Second, the iron values in the SEHT samples from this report are showing a large variance. If the sodium levels indicate no large changes in carryover, then we are at a loss to explain the variations in the iron levels.
 Each 3600 gallon batch of material is mixed with 210 gallons of MST slurry, and is then combined with 1 volume of scrub acid for each 7.5 volumes of salt solution (this is double the nominal rate of scrub acid). This dilutes each 3600 gallons to 4318 gallons, or ~20 vol % increase in volume.
Conclusions
The results from the current microbatch samples do not show a trend established by previous samples in this macrobatch. Furthermore, the trends from this macrobatch are similar to that from comparable samples in Macrobatch 2. However, the plutonium and strontium DFs in this set of samples are less than comparable samples in Macrobatch 2. SRNL is looking into possible reasons for this disparity.
From a bulk chemical point of view, the ICPES results do not vary considerably between previous results and this Macrobatch. However, there are initial indications that the overall system dilution may be somewhat greater than theoretical (~30% vs. ~20%). ARP and MCU should check the aqueous inputs into their systems to make sure we are not out of specifications in such things as flush water (ARP) or scrub acid rate (MCU).
Finally, the titanium results continue to indicate the presence of Ti, when the feed material does not have detectable levels. This most likely indicates that leaching of Ti from MST has increased in ARP at the higher free hydroxide concentrations in the current feed.
